Masses of heavy baryons and tetraquarks are calculated in the relativistic quark model using the heavy-quark-light-diquark and diquark-antidiquark approximations, respectively.
results for the masses of heavy baryons and tetraquarks in the framework of the relativistic quark model based on the quasipotential approach in quantum chromodynamics. We use the heavy-quark-light-diquark and diquark-antidiquark approximations to reduce a very complicated relativistic three-and four-body problem to the subsequent two more simple two-body problems. The first step consists in the calculation of the masses, wave functions and form factors of the diquarks, composed from two light quarks or a light and heavy quark. At the second step, a heavy baryon is treated as a relativistic bound system of a light diquark and heavy quark. The heavy tetraquark is considered to be a bound diquark-antidiquark system. It is important to emphasize that we do not consider a diquark as a point particle but explicitly take into account its structure by calculating the form factor of the diquark-gluon interaction in terms of the diquark wave functions.
Relativistic quark model
In the quasipotential approach the two-particle bound state with the mass M and masses of the constituents m 1,2 in momentum representation is described by the wave function Ψ(p) satisfying the quasipotential equation of the Schrödinger type
where
The subscript d refers to the diquark, B refers to the baryon composed of a light diquark and heavy quark, and T refers to the tetraquark composed of a diquark and antidiquark. The explicit expressions for the corresponding quasipotentials V (p, q; M ) can be found in Refs. 1, 2) . At the first step, we calculate the masses and form factors of the light and heavy diquark. As it is well known, the light quarks are highly relativistic, which makes the v/c expansion inapplicable and thus, a completely relativistic treatment of the light quark dynamics is required. To achieve this goal we closely follow our recent consideration of the spectra of light mesons and adopt the same procedure to make the relativistic potential local by replacing 
. Solving numerically the quasipotential equation (1) with the complete relativistic potential, which depends on the diquark mass in a complicated highly nonlinear way 1) , we get the diquark masses and wave functions. In order to determine the diquark interaction with the gluon field, which takes into account the diquark structure, we calculate the corresponding matrix element of the quark current between diquark states. Such calculation leads to the emergence of the form factor F (r) entering the vertex of the diquark-gluon interaction 1) . This form factor is expressed through the overlap integral of the diquark wave functions.
Mass spectra of heavy baryons
We calculated the masses of heavy baryons as the bound states of a heavy quark and light diquark. For the potential of the heavy-quark-light-diquark interaction we used the expansion in p/m Q (Q = c, b). Since the light diquark is not heavy enough for the applicability of a p/m d expansion, it has been treated fully relativistically. The obtained values of masses of the ground state and excited baryons are given in Tables 1-4 in comparison with available experimental data.
At present the best experimentally studied quantities are the mass spectra of the Λ Q and Σ Q baryons, which contain the light scalar or axial vector diquarks, respectively. They are presented in Tables 1, 2 . Masses of the Table 2 : Masses of the Σ Q baryons (in MeV). Tables 1, 2 we mark with ? the states which interpretation is ambiguous. Table 3 : Masses of the Ξ Q baryons with the scalar diquark (in MeV). + which mass is predicted slightly below the experimental value. If this state proves to be an excited Λ c , for which we have no candidates around 2940 MeV, then it will indicate that excitations inside the diquark should be also considered. respectively, containing the light scalar diquark, which is in agreement with the PDG 3) assignment. Recently Belle 9) reported the first observation of two baryons Ξ cx (2980) and Ξ cx (3077), which existence was also confirmed by BaBar 7) . The Ξ cx (2980) can be interpreted in our model as the first radial Table 4 : Masses of the Ξ Q baryons with the axial vector diquark (in MeV). baryon. The CDF Collaboration 8) confirmed this observation and gave the more precise value of its mass. Our model prediction is in a reasonable agreement with these new data.
Masses of heavy tetraquarks
To calculate the masses of heavy tetraquarks we considered them as the bound states of a heavy diquark and antidiquark. In Table 5 we compare our results (EFG 2) ) for the charm diquark-antidiquark bound states with the predictions Table 5 ). Then the Y (4260) would decay dominantly into DD pairs.
